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Detailed collections of the seaweeds of De Hoop Nature Reserve have produced a list of 126 taxa (12 
Chlorophyta, 23 Phaeophyta, 91 Rhodophyta). The reserve is in a poorly collected area immediately to the 
east of a major marine biogeographic discontinuity around Cape Agulhas. An analysis of the southern African 
distributions of these species reveals that they have predominantly warm-water affinities, with the majority of 
the species occurring throughout the south coast marine province, and 40% occurring east of Durban in true 
tropical waters. Very few of the De Hoop species (18%) grow on the west coast proper, despite the 
geographic proximity. These distribution patterns are explained by a consideration of the changes in ambient 
sea temperatures in the region. 
Gedetailleerde kolleksies van die seewiere van die De Hoop-natuurreservaat lewer 'n totaal van 126 taxons 
(12 Chlorophyta, 23 Phaeophyta, 91 Rhodophyta). Die reservaat is gelee in 'n gebied waar daar voorheen 
skaars versamel is, onmiddellik oos van 'n belangrike biogeografiese diskontinuiteit om Kaap Agulhas. 'n 
Nadere ontleding van die Suider-Afrikaanse verspreidingspatrone van hierdie spesies toon aan dat meeste 
van hulle warmwater-affiniteite het en oor die hele suidkus-seeprovinsie voorkom, terwyl 40% tot oos van 
Durban in tropiese water deurdring. 'n Baie lae persentasie van die De Hoop-seewiere (18%) groei aan die 
Kaapse weskus, ondanks die geografiese nabyheid. Hierdie verspreidingspatrone word verklaar vanuit die 
beskouing van die verskuiwinge in omringende seewater-temperature in die streek. 
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Introduction 
The coast around the southern tip of Africa is extremely 
interesting with respect to the biogeography of its marine 
plants, in that two very different seaweed floras meet in 
this region (Isaac, 1938; Bolton, ]986). Stephenson 
(1944) divided the South African rocky intertidal into 3 
major biogeographic provinces, with the south coast 
marine province having its western boundary at Cape 
Agulhas, and with an overlap region between the south 
and west coast marine provinces from Cape Agulhas to 
Kommetjie on the west coast of the Cape Peninsula 
(Figure 1). In a recent publication Bolton (1986) has 
given detailed floristic evidence that the major 
discontinuity in seaweed distributions in this region is at 
Cape Agulhas itself. The seaweeds of the coastline 
immediately east of Cape Agulhas have been little 
studied. The ecological survey of South African rocky 
intertidal regions by Stephenson and his colleagues 
(summarized in Stephenson 1939, 1944, 1948) collected 
at Arniston 25 km east of Cape Agulhas and Stilbaai , 135 
km east of Cape Agulhas . The seaweeds collected from 
the survey are listed in Stephenson 1948 and, although 
general distributions around the coast are mentioned, 
they are far from complete and in very little detail. A list 
of the intertidal organisms from Stilbaai (Still Bay) is 
given in Stephenson et al. (1937) including 45 seaweed 
taxa, many without specific names. This latter study was 
primarily concerned with a general description of the 
shore zonation around Still Bay. The main studies on the 
seaweeds of the South African south coast have been 
carried out on the coasts east of Cape St. Francis (see 
Seagrief 1988 for a species list) . Therefore there is a 
considerable gap in our knowledge of the seaweed flora 
and its biogeographical affinities in the region immed-
iately east of Cape Agulhas. 
De Hoop Nature Reserve is situated in the District of 
Bredasdorp, ca . 60 km east of Cape Agulhas (Figure 1) . 
The reserve has 12 km of coastline, much of which is 
composed of low cliffs and flat intertidal platforms of 
aeolianite, a geologically recent soft beach rock. The 
present study documents careful collections, at different 
seasons, of the seaweeds of De Hoop Nature Reserve 
and includes a detailed species list , description of the 
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Figure 1 The South African coastline showing the position of 
De Hoop Nature Reserve (inset). Sites marked are KOM 
(Kommetjie), AGU (Cape Agulhas), KOP (Koppie Aileen), 
KNY (Knysna) , KEI (Kei Mouth) and DUR (Durban). 
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shore zonation patterns and a biogeographic analysis of 
the marine flora of the reserve , which provides further 
insights into the position of the west coast/south coast 
junction of seaweed floras . 
Sampling 
Collections of De Hoop seaweeds were made in March , 
May , September and October of 1984, June 1985 and 
April 1987. Specimens of seaweeds collected in this 
survey have been placed in the Bolus Herbarium (BOL) 
of the University of Cape Town. The Ceramiaceae 
(Rhodophyta) from this study have already been 
described in detail in Stegenga (1986) . 
General description of the shore and its biota 
The rocky substratum on the De Hoop shores consists of 
aeolianite which has eroded into cliffs above the high-
water mark and flat wave-cut platforms in the mid to 
upper intertidal region. The platforms drop away steeply 
at the seaward edge . Where the bottom of the landward 
cliff face is low enough, a littoral fringe of seaweed flora 
develops, dominated by a blackish turf of Bostryschia 
intricata in crevices , with small amounts of Gelidium 
rep tans among the tufts (species authorities can be found 
in Appendix 1). Other species common at the base of the 
cliffs include Bachelotia antillarum, Endarachne bing-
hamiae and Gigartina acicularis. The upper to mid 
region of the wave-cut platform is dominated by exten-
sive cover of, most commonly, Gelidium pristoides with 
occasional Gigartina paxillata or mixed stands of both , 
and Viva spp. generally very abundant also. Only two 
plants of the common west coast mid-tidal dominant 
Gigartina radula were found. Other common species in 
the upper regions of the platform are Bryopsis sp. , 
Chylocladia capensis, Caulacanthus ustulatus, lyengaria 
stellata, Polysiphonia spp. and Endarachne binghamiae. 
The extreme lower region of the platform and the 
seaward slope grade into a sublittoral fringe flora , with 
large areas of crustose coralline red algae , and 
dominated by a wide variety of seaweeds including 
Dictyota dichotoma, Sargassum spp., Anthophycus 
longifolius, Zonaria subarticulata, Amphiroa spp ., 
Anotrichium tenue, Arthrocardia spp. , Coral/ina sp ., 
Gelidium amansii, Gracilaria capensis, Hypnea spicifera, 
Plocamium corallorhiza and Pterosiphonia cloiophylla. 
There are many deep clefts and pools in the platform 
which have a high biomass of seaweeds. These are 
variously dominated by such species as Caulerpa fili-
formis , Codium extricatum, Bifurcariopsis capensis, 
Dictyopteris longifolia, Sargassum elegans, Sargassum 
heterophyllum, Hypnea spicifera and Arthrocardia spp . 
(the latter commonly heavily epiphytized by Platy-
siphonia miniata). Overhanging ledges of pools are often 
ringed by blackish-green cushions of Codium lucasii 
subsp . capense. 
A single pool ca. 2 km east of Koppie Aileen (Figure 
1) contained a number of large specimens of the bright 
pink , lightly calcified rhodophyte Galaxaura diesingiana . 
The fucoid brown alga currently known as Cystophora 
fibrosa is very abundant in pools at Koppie Aileen. This 
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species is extremely interesting , as it is endemic to a very 
restricted area, thus far recorded only from Brandfon-
tein 20 km west of Cape Agulhas , to De Hoop. This 
species was described by Simons (1970) , who stated that 
it 'appears without doubt ' to belong to the genus 
Cystophora. If this is the case , this short stretch of 
coastline supports the only population of a Cystophora 
species outside Australasia (Nizamuddin 1964; Simons 
1970). There is , however , some uncertainty as to the 
placing of the species in Cystophora. Womersley (1987) 
is of the opinion that ' CO fibrosa is not a Cystophora , but 
appears better placed in Cystoseira ; detailed studies are 
needed to establish its affinities '. 
At Koppie Aileen , many pools support a large popula-
tion of an unusual kelp of the genus Ecklonia (see Bolton 
& Anderson 1987) . This plant has a short, solid stipe and 
differs from the normal spiny-bladed south coast plants 
(E. radiata f. biruncinata , Bolton & Anderson, in press) 
in having very smooth , fleshy fronds. Interestingly , 
intertidal pools ca. 3 km further east contain only typical 
specimens of E. radiata f. biruncinata , also solid stiped, 
with numerous spines on the secondary fronds . Two 
small plants of typical E. radiata f. biruncinata were 
collected from pools at Koppie Aileen. Tn Australia , 
both spinous and non-spinous forms of solid-stiped 
Ecklonia plants are referred to as E. radiata (C.Ag.) 
J.Ag. (Womersley 1967) , and it is likely that the two 
forms at De Hoop are best regarded as conspecific , and 
are also closely related to E. radiata from other regions 
(Bolton & Anderson , in press) . Although the shores 
were visited at different seasons , the species composition 
of the seaweed flora and the local dominants appeared to 
be similar at each visit. The one noticeable seasonality 
shown was a large , possibly annual, mid-tidal population 
in spring of the Chordarialean brown alga Myriocladia 
capensis. 
The intertidal fauna of De Hoop and the effects of 
exploitation by bait collection have been studied by 
Davies (1985). The sublittoral fringe has large popula-
tions of the simple ascidian Pyura stolonifera (red bait) 
and the brown mussel Perna perna, the latter being also 
present , though less abundant , on the platforms. The 
littoral fringe is indicated by the dominance of littorinid 
gastropods . The predominant limpet species , most 
common in the lower shore , is Patella granularis . Other 
common gastropods are Burnapena catarrhacta, Fissur-
ella mutabilis, Nucella dubia and Siphon aria concinna in 
the lower shore and Oxystele variegata in the mid-region 
of the platform. 
Phytogeographic considerations 
The distribution patterns of South African seaweeds are 
still poorly documented. Recently , the seaweed floras of 
the west coast of southern Africa (Bolton 1986) and of a 
region of the Transkei (Bolton & Stegenga 1987) have 
been analysed by study of a compilation of the distri-
butions of the individual species present in these areas. 
A similar analysis is described here for the De Hoop 
seaweeds , based on the literature , and our own 
collections . 
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Of the 126 taxa found at De Hoop (12 Chlorophyta, 23 
Phaeophyta, 91 Rhodophyta ; see list in Appendix 1) , the 
distributions of only 100 are sufficiently known for this 
analysis. These species distributions are represented in 
Figure 2. The species are placed in distribution groups 
based on their occurrence between sites which have been 
previously shown to be significant in marine phytogeo-
graphic studies of the region (Stephenson 1948 ; Brown 
& Jarman 1978; Bolton 1986; Bolton & Stegenga 1987). 
Nine percent of the species analysed grow throughout 
the area shown in the diagram (group D). Only 18% of 
the species could be described as cool-water species, i.e . 
growing in cooler waters west of Kommetjie , but not in 
the sub-tropical regions east of Durban (groups A , Band 
C). Conversely however , a large number (40%) are 
warm-water species occurring east of Durban , but not 
west of Kommetjie (groups Hand L) . A small number of 
species form group E (6%) growing only in a restricted 
area around Cape Agulhas (e.g. Cystophora fibrosa , 
mentioned previously) . The remainder (27%) can be 
described as south coast species, as their centre of 
distribution is in this region (groups F, B , I , J and K). 
Discussion 
The seaweeds of De Hoop have an extreme predom-
inance of warm-water over cool-water species. This is 
best shown by the fact that only 18% of the species 
analysed occur past Kommetjie 240 km to the west, 
whereas 40% occur past Durban , 1 300 km to the east. 
The domination of the seaweed flora of De Hoop by 
species with warm-water distributions can be explained 
by the fact that the main discontinuity between the two 
warm temperate seaweed floras of southern Africa 
occurs immediately to the west of De Hoop in the region 
around Cape Agulhas (Bolton 1986) . Many species 
characteristic of the west coast seaweed flora are 
abundant as little as 80 km west of De Hoop , at Brand-
fontein. e.g . Ecklonia maxima (Osbeck) Papenfuss (with 
its common epiphytes Carpoblepharis flaccida (C.Ag .) 
Klitz ., Polysiphonia virgata (C.Ag.) Sprengel and Suhria 
vittata (L.) J.Ag.), Botryocarpa prolifera Grev ., Bigar-
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Figure 2 Distributional analysis of 100 De Hoop species. 
The number of species in each of 12 biogeographical groups is 
shown , depending on their distribution around the named 
sites. 
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tina radu/a, Gigartina stmata (Turn .) J. A g. , Aeodes 
orbitosa (Suhr) Schmitz. , Bifurcaria brassicaeformis 
(Klitz .) Barton . 
What causes this rapid change of species in the Cape 
Agulhas region, between De Hoop and Brandfontein? 
There is very little information available on the effects of 
different substrata on the marine floral composition of 
South African shores . A similar soft beach rock to that at 
De Hoop occurs at Swartklip in False Bay. Detailed 
studies on biomass and species composition of intertidal 
communities around the Cape Peninsula led McQuaid & 
Branch (1984) to conclude that substratum was an 
extremely minor factor, the most important environ-
mental variables in their study being wave exposure, 
followed by sea water temperature . Simple observation 
of the effects of substratum would suggest that the actual 
texture of the rock appears to have little effect on the 
seaweed flora , whereas the effects of rock type on small-
scale topography can considerably affect the abundance 
of the seaweed populations (and also animal popula-
tions, see McQuaid et al. 1985). The De Hoop shores, 
with flat platforms in the intertidal region, have a much 
greater biomass per running meter of the intertidal than 
many Table Mountain Sandstone shores, depending on 
the slopes of the latter , which are related to the inclines 
of the strata . The level platforms at De Hoop also have 
many pools and crevices in which sand is trapped. This 
may affect the seaweed flora in that sandy turfs are 
formed containing many smaller species . The effects of 
sand on the seaweed floras of South African rocky 
shores is a topic much in need of further study. 
Few physical data are available for the De Hoop 
coastal area . Figure 3 gives temperature data at 
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Figure 3 Sea water temperature data for De Hoop (dotted 
line) , Stillbaai (open circles) and Gansbaai (thick solid line) . 
Data for De Hoop are single measurements, whereas data for 
the other two sites are means for these months over a 10-year 
period (data from Bolton 1986). 
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Gansbaai and Stilbaai, 210 km apart on either side of 
Cape Agulhas (annual means over a lO-year period 
collected by the S.A. Maritime Weather Office). Also 
included is the sea water temperature at Koppie Aileen, 
measured once a month in 1985. It is evident that there is 
a large change in the prevailing sea water temperature 
conditions in this region in summer, with an approxi-
mately 4°C difference in the annual mean in the 
warmest month between Gansbaai and Stilbaai. 
Although not statistically significant, the De Hoop 
readings suggest that the inshore seawater temperatures 
there are at least as high as those at Stilbaai and may 
even be higher in some seasons. In many studies, both 
correlative and experimental, temperature has been 
shown to be the major factor regulating the geographical 
distribution of seaweed species (see e.g. Isaac 1938; 
Bolton 1986; Bolton & Stegenga 1987; Breeman 1988; 
Anderson & Bolton 1989). The present data indicates 
that the composition of the seaweed flora of De Hoop, 
and the distributions of these species, are similarly 
closely correlated with the prevailing temperature 
conditions around the coasts of South Africa. The 
warmer summer temperatures east of Cape Agu lhas thus 
allow the growth of a flora made up largely of species 
with warm water affinities. 
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Appendix 1 Species found at De Hoop 
Chlorophyta 
Acrochaete viridis (Reinke) R. Neilsen (A new record 
for South Africa) 
Bryopsis cf. caespitosa Suhr ex Klitz . 
Caulerpa filiformis (Suhr) Hering 
Cladophora alb ida (Hudson) Klitz. 
Cladophora radiosa (Suhr) Klitz. 
Cladophora sericea (Huds .) Klitz. (A new record for 
South Africa) 
Codium duthiae Silva 
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Appendix 1 Continued 
Codium extricatum Silva 
Codium lucasii Setchell subsp. capense Silva 
Codium stephensiae Dickinson 
Enteromorpha prolifera (O.F. Mlill.) J. Ag. 
VIva cf. fasciata 
Phaeophyta 
Anthophycus longifolius (Turner) Jensen 
Bachelotia antillarum (Grunow) Berloff 
Bifurcariopsis capensis (Aresch.) Papent. 
Colpomenia sinuosa (Roth) Derbes et Solier in 
Castagne 
Cystophora fibrosa Simons 
Dictyopteris longifolia Papenfuss ined . in Isaac 
Dictyola dichotoma (Huds.) Lamour. 
Dictyota naevosa (Suhr) J. Ag. 
Ecklonia radiata (c. Ag.) J. Ag. 
Ecklonia radiata f. biruncinata (Bory) Papenfuss 
Ectocarpus siliculosus (Dillw.) Lyngb. 
Endarachne binghamiae J. Ag. 
Hincksia mitchelliae (Harv.) Silva in Silva et al. 
Jyengaria stellata (Boerg .) Boerg. 
Myriocladia capensis J. Ag. 
Phloiocaulon squamulosum (Suhr) Geyler 
Ralfsia verrucosa (Aresch.) J . Ag . 
Sargassum elegans Suhr 
Sargassum heterophyllum (Turner) J. Ag. 
Sphacelaria sp. 
Splachnidium rugosum (L.) Grev. 
Zonaria harveyana (Pappe ex Klitz.) Grev. 
Zonaria subarticulata (Lamour.) Papenfuss 
Rhodophyta 
Acrochaetium moniliforme (Rosenv.) Boerg. 
Acrosorium acrospermum (1 . Ag .) Kylin 
Acrosorium maculatum (Klitz.) Papenfuss 
Amphiroa cf. anceps (Lamarck) Decaisne 
Amphiroa ephedraea (Lamarck) Decaisne 
Anotrichium tenue (c. Ag.) Naegeli 
Antithamnion diminuatum Wollaston 
Antithamnionella tasmanica Wollaston 
Antithamnionella verticillata (Suhr) Lyle 
Arthrocardia spp. 
Bometia rep ens Stegenga 
Bostrychia intricata (Bory) Montagne 
Calliblepharis fimbriata (c. Ag.) Klitz. 
Callithamnion stuposum Suhr 
Caulacanthus ustulatus (Turner) Klitz. 
Centroceras clavulatum (c. Ag. in Kunth) Montagne 
in Durieu de Maisonneuve 
Ceramium centroceratiforme Simons 
Ceramium glanduliferum Kylin 
Ceramium obsoletum C. Ag. 
Ceramium papenfussianum Simons (Womersley 1978, 
considers C. papenfussianum to be 'almost certainly' a 
synonym of C. flaccidum (Klitz.) Ardissone. 
Ceramium tenerrimum (Martens) Okamura 
Champia compressa Harv. 
Cheilosporum cultratum (Harv.) Aresch. in J . Ag. 
Chondria capensis (Harv.) Falkenb. 
Appendix 1 Continued 
Chylocladia capensis Harv. 
Colaconema botryocarpum (Harv.) J . Ag. 
Colaconema daviesii (Dillwyn) Stegenga 
Corallina sp. 
Crouania attenuata (c. Ag.) J. Ag. 
Dasyclonium palmatifidum (Grunow) Scagel 
Delisea flaccida (Suhr) Papenfuss 
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Erythrotrichia weltwitschii (Rupr.) Batters 
Falkenbergia rufolanosa (Harv.) Schmitz in Engler 
and Prantl 
Falkenbergiella capensis Kylin 
Galaxaura diesingiana Zanard . 
Gelidium amansii (Lamour.) Lamour. 
Gelidium capense (Gmelin) Silva. 
Gelidium pristoides (Turner) Klitz . 
Gelidium reptans (Suhr) Kylin 
Gigartina acicularis (Roth) Lamour. 
Gigartina paxillata Papenfuss 
Gigartina radula (Esper) J . Ag. 
Gracilaria capensis Schmitz ex Mazza 
Griffithsia confervoides Suhr 
Griffithsia subbiconica Stegenga 
(Note : collected in this survey and described as a new 
species with type specimen from Koppie Aileen, 
Stegenga 1986) 
Gymnothamnion elegans (Schousboe ex C. Ag.) J. 
Ag. 
Haliptilon subulata (Ellis et Solander) Johansen 
Helminthocladia papenfussii Kylin 
Herposiphonia clavata Wynne 
Herposiphonia prorepens (Harv.) Schmitz in Engler 
Herposiphonia secunda (c. Ag.) Ambronn 
Herposiphonia secunda f. ten ella (c. Ag.) Wynne 
Heterosiphonia arenaria Kylin 
Heterosiphonia cf. crispa (Suhr) Falkenb. 
Heterosiphonia dubia (Suhr) Falkenb. 
Hypnea rosea Papenfuss 
Hypnea spicifera (Suhr) Harv. in J . Ag. 
Hypnea cf. tenuis Kylin 
Jania capillacea Harv. 
Jania sp. 
Laurencia flexuosa Klitz . 
Laurencia glomerata Klitz 
Laurencia natalensis Kylin 
Laurencia sp. 
Laurenciophila minima Stegenga 
Peysonnelia capensis Montagne 
Phacelocarpus tortuosus Endlicher et Diesing 
Platysiphonia miniata (c. Ag.) Boerg. 
Pleonosporium caribaeum (Boergesen) R.E. Norris 
Pleonosporium filicinum (Harv. ex 1. Ag.) De Toni 
Ploenosporium harveyanum (J. Ag .) De Toni 
Plocamium corallorhiza (Turner) Harv. in Hooker et 
Harv . 
Plocamium comutum (Turner) Harv. 
Plocamium rigidum Bory in Belanger 
Plocamium suhrii Klitz . 
Pollexfenia laciniata Harv . 
Polysiphonia incompta Harv . 
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Polysiphonia urbana Hary . 
Polysiphonia sp. 
Pterosiphonia cloiophylia (c. Ag.) Falkenb. in 
Schmitz 
Ptilothamnion polysporum Gordon-Mills and 
Wollaston in Wollaston 
Rhodophyllis reptans (Suhr) Papenfuss 
Rhodothamniella floridula (Dillw.) J. Feldmann in 
Christensen 
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Appendix 1 Continued 
Rhodymenia natalensis Kylin 
Sarcodia dentata (Suhr) R.E . Norris 
Sciania capensis (Setchell) Huisman 
Spyridia cupressina (HarY.) Klitz . 
Spyridia filamentosa (Wulfen) Hary . in Hooker 
Taenioma perpusillum (J . Ag .) J . Ag. 
Tayloriella tenebrosa (HarY.) Kylin 
Wrangelia purpurifera (HarY.) J. Ag. 
